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INTRODUCTION 
Damage to fisheries by the Grey seal, HaZichoerus grypus, has been a serious 
problem in the UK and Canada for a number of years. The recent local increases 
ir the abundance of the Grey seal in Norway, with an apparently related increase 
in fishery damage is seen as a problem which could become widespread if not 
checked in the near future. In order to give greater consideration to the 
problems associated with increases in stock size, an ICES Working Group was 
sct up CC Res. 1976/2:15) to " •••• review the current status and trends in stock 
sizes, methodological problems of censusing and factors responsible for the 
present expansion of the species. Data on the effects on fish resources, 
including codworm and gear damage, should be collected and their economic 
implications considered. The ultimate aim of the Working Group should be to 
find feasible 80lu60n8 to this complex problem •••• ". The Working Group (acE' 
Annex 1) met in Cl1lllbridge, UK, from 16-20 May 1977, and the agenda of that 
meeting is appended as Annex 2. 
1. POPULATION STUDIES 
1.1 Population Identity 
Methods used in determining stock relations were evaluated. The best evidence 
of reproductive iso1atiOfi is geographical separation, as between the W. Atlantic 
and Baltic stocks, and different times of breeding, as between the Baltic and 
E. Atlantic stocks. 
Evidence from marked animals is most valuable where the marks are permanent. 
Hot iron bran.ding, preferably with individual cyphers rather than year class 
cyphers, is preferred to freeze branding in the relatively aseptic ice breeding 
situations of Canada and the Baltic but may result in some wound infection at 
terrestrial pupping sites. Explosive brands have not been fully exploited 
because of difficulties with patents. Tags provide useful information about 
the movement of young animals, but do not usually remain attached long enough 
to occur in the breeding stock. However, the considerable variation in the 
efficiency of tags suggests that better results may be obtained by 1) consulting 
the manufacturer with a view to improving the quality of the tags, 2) ensuring 
a high degree of expertise among taggers and 3) publicising the tagging pro-
grnmme to encourage returns froin fishermen, coastguards etc. It is felt that 
there is 11 need (or <1 rapid t(~chniqlle [or permnncntly marking unrestrained 
adults. To this end, such possibilities as aerosol freeze branding and bone 
labelling, with tetracycline for example, should be fnvestigated. The oppor-
tunity to test the efficiency of marking techniques using double marks should 
be taken wherever possible. 
~iochemica1 evidence for stock separation obtained from investigations of 
enzyme po1ymorphisms has yielded little information about Grey seal populations. 
The small amount of published work describes only few polymorphic systems and 
it is felt that little progress will be made in this field without the 
investment of long term specialist expertise. 
On the basis of evidence from a combination of the above sources, it is possible 
to regard the W. Atlantic, E. Atlantic and Baltic popu1ations as distinct with 
the probability of further separate popu1ations within the E. Atlantic group. 
There is a need for more work to be done on this particular problem 1) to. 
determine stock relations in connection with fishery damage and 2) to establish 
the dependence of peripheral popu1atibns on centres of population expansion 
and the mechanism(s) by which colonisation is achieved. 
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1.2 Population Size 
It is felt that the most meaningful estimate of population size is obtained 
from pup production data which can be obtained either directly or indirectly. 
Direct censuses involve marking and counting each individual born throughout 
the pupping season and have been done in several British breeding assemblies. 
lndi.rcct methods involve either the derivation of a birth rate curve from the 
age structure of the available part of the year class, or the measurement of 
some reliable index of pup production. Birth rate curves have been derived 
indirectly for Sable Island and some British localities. An index of pup 
production, e.g. the maximum number of live pups counted in ground censuses or 
aerial photographs, has been used in Norway and routinely for most British 
breeding assemblies. Factors which may affect the accuracy of indirect 
methods are 1) variability of the duration of pup growth classes utilised in 
constructing a birth rate curve from a small number of counts, 2) possible 
underestimation in aerial photographic counts and 3) variability in the 
relationship between actual pup production and the index measured. 
Other methods of estimating population size include Seber-Jolly mark-recapture 
and virtual popUlation analysis. Both require some kind of continuous sampling 
programme, e.g. through bounty hunting. In Sweden, where tag returns are only 
obtained from animals found dead, a high proportion of marks have been recaptured. 
Estimates of pup production are available for several breeding assemblies, and 
reveal trends in popUlation size. In Canada and the UK there has been a recent 
population increase of about 7% annually. This figure applies to undisturbed 
populations and may be locally much higher, e.g. Sable Island and the Monach 
Isles, as a result of immigration. Where active management has been carried out 
on a large scale, e.g. pup culling in Orkney from 1962 to date and adult culling 
at Farne Islands in 1972 and 1975, these trends have been modified. The rate 
of the increase recently noted in Norway is not known. 
Likely factors responsible for these increases are a reduction in predation by 
man and an increase in the availability of new breeding sites formerly inhabited 
by man. In Norwegian localities,where seal damage is severe enough to cause the 
closure of a fishery, there have been subsequent reduetions in the numbers of 
pupn killed in gear which have led to increases in the abundance of seals. 
Data are not available from other E. Atlantic assemblies with which to describe 
trends, and in particular there is a lack of recent rE~liable information from 
Iceland, Faroe, Ireland and USSR. 
Tile Baltic stock has declined to an alarmingly low level as a result of over-
exploitation and,recently, pollution and although the Grey seal is likely to 
be totally protected in the Baltic its recovery is unlikely to be rapid because 
of the high incidence of female sterility caused by peB contamination of the 
environment. Work in the Baltic has been further complicated by the difficulties 
of achieving effective international co-operation. 
A current estimate of the world status of the Grey seal is detailed in Annex 3. 
1.3 Population Dynamics 
Sex ratios, adult mortality and fecundity have been measured directly in Canada 
from shot samples. This has facilitated the construction of a life-table from 
which a population estimate of 24000 can be derived for the W. Atlantic stock. 
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An independent estimate of stock size obtained from virtual population analysis 
is in preparation. In Sweden, analysis of bounty samples has revealed a drop 
in the age of sexual maturity in response to the severe depletion of the stock. 
First pupping occurs at 3 years of age compared with 4 years in Canada and 5 
years in the UK. At the Farne Islands two large samples of adult females were 
obtained during the breeding season of 1972 and 1975. From the age structure 
it is possible to determine adult mortality and longevity. Examination of 
the transition from wide to narrow rings in the cementum layers of canine 
teeth revea~ the probable age at first pupping for each specimen. This provides 
fecundity values for the recruiting year classes. By using a Leslie-matrix 
format for the life table, it is possible to simulate changes in stock size 
through time and to predict the effects of various management strategies. 
These are discussed further below. 
2. IMPACT ON FISHERIES 
2.1 Direct Predation, Predation on fish in nets and damage to gear 
Norway 
Damage to fisheries became a noticeable problem in the early 1970's in the area 
of South Helegeland,but has now started to spread to other areas. Most of the 
damage is caused by Grey seals to gill net fisheries and cod traps, although 
on the north-west coast of Norway the Common seal, Phoaa vituZina vituZina~ affects 
salmon fisheries by following boats to sea and, in the north, there are reports 
of increasing damage to cod fisheries. Grey seal damage has become so severe 
in some areas that fishing has changed from netting to handlining, or has even 
ceased altogether. It is thought that individual seals are responsible for 
the damage, and that the increasing number of Grey seals has decreased fish 
stocks in the Helegeland area. More work is required to quantify the damage 
caused by seals, which results in severe economic problems in some communities. 
FinZand 
Fishing for salmon by drift net, drift line, anchored line and fixed coastal 
stationB occuri.n the Gulfs of Bothnia and Finland and in the Baltic proper. 
In general, damage is low, although anchored line fishing is seriously affected. 
Both Ringed seals, Pusa hispida botniaa, and Grey seals are responsible for 
damage. Theoretical estimates of damage suggest that, excluding coastal 
stationA, Rbout 15000 Kg of salmon are lost to seals each yeat at an estimated 
value of 315,000 FM ( £50,000). There is a possi.bility that the removal of 
the bounty on Grey seals and the expected total protection of the species in 
the Baltic may result in an increase in damage in the future. 
The important salmon fisheries of the Gotland area suffer low damage from a 
small population of about 50 Grey seals. Approximately 1% of the total catch 
is damaged, and the problem is not serious. Theoretical studies of direct 
predation suggest that this stock utilises only 6% of the primary production 
required to support the fishery. 
Canada 
Direct predation by the Grey seal in Canadian waters has been calculated as 
47000 tons per year, using estimates of food consumed by the total seal 
population, and this value is not large compared with the total fisheries catch. 
Seal damage to fishing operations became a problem in the mid-1960's when Grey 
seal populations started increasing rapidly. Damage occurs both on the east 
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coast of Nova Scotia and in the Gulf of St Lmvrence, and there appears to be an 
association between sites where damage occurs and Grey seal breeding assemblies. 
Gill net, trap net and lobster fisheries are affected by Grey seals. The gill 
nets used for taking herring and mackerel, which are fished primarily for bait 
for the lucrative lobster fishery, suffer considerable damage. The average loss 
from net damage alone is $300/year per fisherman, or as much as $500,000 for 
the area. In some areas, damage is so severe that fishing has stopped altogether. 
Damage to salmon gill net fisheries is essentially a local problem and in the 
past was dealt with by introducing a local bounty, e.g.in the Miramichi estuary. 
Trap fisheries for schooling fish, such as mackerel and herring, suffer losses of 
fish rather than damage to gear. Fish may be driven from the net as well ss 
taken whole or left mutilated in the trap, and several thousand Kg of fish 
can be lost in this wayo Salmon trap fisheries are few in number but losses of 
fish can be as high as 30-45% of the catch. 
Lobster pots previously suffered damage from seals opening them to take the bnit 
but this problem has been reduced by using salted bait or by modifying the door 
to the traps. 
UK 
Direct predation on UK fish stocks by Grey seals is estimated at 168,000 toos 
per annum, of which 112,000 tons consist of exploitable species. Assuming 
that 50% of these fish could be caught, a figure based on conservative estimates 
of the rate of exploitation by fisheries, the loss to the industry would be 
equivalent to )-2% of the total fish catch from British waters. In monetary 
terms, based on 197/4 Scottish cod prices, this would represent a loss of 
£ 15-20 million. This is considered to be a significant amount, particularly 
in view of the probable increase of fishing pressure on British coastal waters. 
The problem of Grey seal competition for fish stocks may be locally acute ~n 
the vicinity of large breeding assemblies such as the Farne IslandR. 
Salmon fisheries in the rivers and on the coasts of Scotland and NE England first 
reported serious seal damage problems in 19590 Net damage has been reduced to 
almost negligible proportions since the mid-1960's by the introduction of 
synthetic fibre, instead of natural materials,in the construction of nets but 
drift nets used in the English fishery still suffer serious damage. Continuing 
damage at fixed engine stations and net & cable fisheries consists of :-
1. Total loss of fish from nets or serious mutilation 
2. Wounding and marking of fish, both in nets and at sea, so that the market 
value is reduced. 
3. The scaring away of fish which otherwise would be caught. 
Damage during the spring is higher than in the second half of the season because 
the summer runs contain a high proportion of grilse, which, being smaller than 
the spring salmon, may be taken whole by seals so that the proportion of damaged 
fish in the catch decreases even though the total losses may in fact be higher. 
Similarly, recorded damage for sea trout is less than that for salmon, possibly 
because whole fish are taken. Most of the damage to salmonid fisheries is caused 
by Grey seals, although occasionally Common seals may be involved. Levels of 
damage of all types show cons~derab1e variation from station to station and from 
year to year. In general, the percentage of seal-damagrusalmon in the catch is 
less than 10%, although much higher figures have been recorded. In Scotland, some 
netting stations have been forced to close because seal damage has made fishing 
uneconomic. Figures for fixed engines and net & cable fisheries are lower than 
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those from drift net fisheries where, until they were made illegal in Scotland 
in 1962, 15-50% o( the c~tch was di1maged.· At English drift net fisheries damage 
may)e around 15-20%, bl!t when fisr-are scarCe losses may be as high as 100%. 
ReI] l!lblc 8~lltiBti.cS nrcnot available for other arOllS but d(lmllga to snlmon 
fisheries in the Foy1e area of Northerl1 Ire1al1d has recently been reported, while 
the cod fi~hery pff Angus and the E. Ang1ian fisheries sustain serious seal 
ijamage. . . 
Because of the high value of the salmonid fisheries the damage described above 
is of considerable economic significance, and can create severe local problems 
where fisheries have to close. It appears from the long time series of data on 
Scottish fisheries that levels of da~age have not followed the recorded increase 
in Grey seal popu1ations. Contro1'measures at the FarneIs1ands produced no . 
decline in damage at nearby fishing Hations •. It would appear that resident 
Seals which have learned net-raiding"behaviour are respopE;ible for fixed net 
damase, altqou~h drift net~ may be attacked by larger numbers: of opportunist;ca~ly 
feeding sea~s. . ., . 
Ir;ish RepubHd 
Within the last 5 years the sa1mol1 drift net fishery around the coast has expanded 
rapidly. As yet th~re are few report~ of seal dama~e put more information is 
re9ui red. ,. 
Ioetand:JFal'oe and USSR 
No information. 
2.2 Codwor.m 
Infestation of cod with Phooanema deoipiens (synonyms are Porrocaeoum deoipiens 
andrerranova deoipiens) via one of its definitive hosts, the Grey seal, is a 
serious problem in Canada, UK and Norway. This parasitic ne~atode, ~nown as 
codworm, is absent from the Baltic fish and seals, perhapspecause the intermediate 
host is absent from~the brackish waters of the Ba1tico Conc~rn is felt 
over the l~ck of knowledge of the life-cycle of the codworm,a.1though it is 
noted t.hatl'ublication h expcicted shortly of a three year study completed by 
G~cC1elland (Dalhousie Univeisity). There is a corresponding lack of information 
~m levels of infest4tion in cod, except in the UK, where samples of cod are . 
examined r~gu1~r1y.· The relative iml'ortance of codworm and otper nematode parasites 
in cod and. ~eah'is summarised.for·~ach country: 
UK In the seal Contrac?eclltn) Phocanema> Anisakis (few) 
In codqesh Phocanecia) Anisakis (few) 
Canp.da In the seal PhocaneIlli1) Anisakis '> Contracaecum 
In codflesh Phocanema. 
',I 
Norway In the seal Phoc,imema) Anisakis (few) > Contracaecl,Im (few) 
In cpdflesh Phocanema) Anisakis (few) 
:1, . 
It is appqrent that there are considerable differences in worm burdens of seals 
from areli to area, both in proporti6ns of parasites present and' in numbers found. 
Most countriea have found that older seals and fish tend ;1:0 carry heavier worm 
burdens tpanyounger, animals. .~. . 
Present work in NQrway indicates that codworm has spread very' q~ic~ly; in the 
\ ,'. '. 
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Helegeland area very high worm burdens in ground-fish have occurred within the 
last 3 or 4 ,years and the codworm problem appears to be spreadin~ rapidly along 
the coast. Suggestions that codworm is prevalent in shallow waters perhaps 
indicate that the invertebrate host is a shallow water species. In the UK, there 
was an increase in levels of worm infestation during the 1960's, but no further 
increase to accompany the seal population expansion of 1965 onwards. This would 
indicate that there is not a direct relationship between absolute numbers of seals 
and fish infestation. 
The presence of codworm in cod flesh creates a marketing problem. Worms must be 
removed by hand, a method which is not completely effective and which results 
in high processing costs. In Canada it is estimated that removing worms from cod 
fillets for export cost $2 million per year. In Norway the most heavily infested 
fish are discarded because the cost of treatment is too'high, so that codworm 
creates very serious problems for small communities dependent on fishing for their 
livelihood. It is noted that processing costs are not linearly related to worm 
burden in fish and that a small increase in the level of infestation may reach 
the threshold at which marketing becomes uneconomic. 
Codworm is killed by freezing or adequate cooking, so that there is Lt health 
hllzard only in those countries where fish is eaten raw or only lightly salted. 
Cases of human infection by nematode parasites have been documented from Holland, 
Japan and Canada. 
3. ASSESSMENT OF' POSSIBLE METHODS OF MANAGEMENT AND CONTROL 
3.1 Control at breeding assemblies 
The culling of seals at breeding assemblies for fishery protection purposes has 
been carried out in Canada (average 800 pups plus a variable smaller number of 
adults annually) and in Orkney (1000 pups annually) for some time. However, 
these levels of culling have not been sufficiently high to bring about either a 
reduction in stock size or any measurable reduction in fishery damage. At the 
Farne Islands, the culling of several hundred breeding females in 1972 and 1975 
in order to prevent excessive habitat destruction at seabird breeding sites, 
has had a directly quantitative effect on subsequent pup production. But even 
this measure of success in achieving a stock reduction has not been accompanied 
by any reduction in damage to nearby salmon netting stations. It is clear that 
the relationship between seal abundance and effect on fisheries is complex, 
although direct predation on exploitable fish at sea is" likely to be a function 
of seal numbers. 
In considering strategies for achieving stock reductiorn it has been possible, 
using the model derived from the Farne Islands sample, to simulate the effects 
of possible cu1ling regimes. To control an expanding popUlation it is necessary 
to take some pups annually. However, to achieve a stock reduction by taking only 
pups is inadvisable because during the time lag before a year class is recruited 
to the breeding stock, when the effect of the operation is first reflected in 
pup production, small changes in the value of life-table parameters could lead to 
an irreversible decline in population size. An immediate reduction to the desired 
level by the removal of the appropriate number of breeding females requires a 
dangerously high crop of pups to establish a static population. Greater control 
is achieved by killing annually a number of adults, related to the previous year's 
pup production. The effects of this type of operation are irranediately apparent 
and oscillations in population size are minimised. A commercial crop of moulted 
pups may also be taken. 
Factors affecting the success of adult culls include 1) timing of the operation 
in relation to the pupping season 2) disturbance caused by removal of carcasses 
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and sustained hun1<ln presence leading to desertion by cows which are then no longer 
available to be shot 3) terrain, e.g. limited access to the sea 'funnels' the 
seals and increases the marksman's chance of shooting large numbers 4) behaviour, 
e.g. timid animals escape quickly to the sea and 5) accessibility, e.g. logistic 
difficulties of this type of operation on ice or where breeding areas are widely 
I:lcllttcred. 
3.2 Bounties 
Since fishery damage became important in the Baltic during the early part of the 
century, bounty hunters have brought about a dramatic and perhaps irreversible 
decline of the stock. However, if bounties are paid only to licensed fishermen 
there is a greater likelihood of ensuring that a large effort will go into seal 
hunting only where seal damage is considered serious by the fishermen. The 
bounty also provides some compensatipn for lost fishing time and damage. In Norway the 
current legislation (see Annex 4) prevents effective stock control in some areas; 
if local fishermen were licensed to take seals then the two objectives of damage 
control and scientific sampling would be._met. 
3.3 Control at fishing gear 
Seal damage to fishing operations, which has been a long standing problem 
throughout the range of the Grey seal, causes serious problems where it affects 
high value fisheries or small communities dependent on fishing. Because it 
appears that damage at fishing stations is caused mainly by resident seals, 
although young seals dispersing from pupping grounds are also implicated, it is 
important to have a method of local control. At present, an effective control 
measure is not available. The following methods have been used or suggested: 
1. Shooting is used with some success at a few sites but the practical 
difficulties and the dangers of accidents, through ricochet, curtail the 
effectiveness of this method. 
2. The development of a suitable poison to replace strychnine in bait, explicitly 
banned in the UK (Conservation of Seals Act 1970) appears to be promising. 
The costs of production and encapsulation require further investigation~ 
Jlowever, such n rilcthod would only be used at some sites in the UK, and it is 
thought to be an unacceptable method for most countries. 
3. The use of a variety of sounds to scare seals from nets has been investigated 
and found to be ineffective but sonar may be worth further study. 
4. It is suggested that a bait containing an emetic, such as 'Ipecac', might 
discourage seals from raiding nets and, if effective, would be more acceptable 
than poison. 
It is agreed that control at the nets has to be considered in conjunction with 
stock reduction. The difficulties of relating experimental results to the field 
situation are noted but it is felt that there is an urgent need for further work 
to solve this problem. 
RECOMMENDATIONS 
1. Recent data on population status of the Grey seal are unavailable from 
Iceland, Faroe, Ireland and USSRo If in existence ,these should be made 
available through the committee. 
2. Information on fishery damage in Norway and England is scant, and not 
available from Iceland, Faroe, Ireland and USSR. This should be collected. 
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3. Where feasible, experiments should be done to investigate how substantial 
local reduction of Grey seals would influence levels of infestation by codworm 
and the amount of damage to fisheries. 
4. There is a need for an international marking scheme within the E. Atlantic 
stock of Grey sealsoto provide more information on stock relationships. 
5. The tag manufacturer should be approached to determine the possibility of 
improving the quality of tagging equipment. 
6. Emetics should be considered for use against seals at nets. Experimental 
work could be done with captive animals. 
7. The production costs for an alternative poison to strychnine,for use against 
seals at nets in the UK,should be determined. even though it is unlikely to be 
used in most countries. 
8. A second meeting of the group should be convened with the agreement of the 
committee. 
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ANNEX 3 
CURRENT WORLD STATUS OF THE GREY SEAL 
Canada 24000 
USA + 
---
24000 
Iceland 1000a 
Faroe 3000b 
Gt Britain 70000 
Ireland 2000b 
Norway 3000+ 
Sweden (W. coast) + 
France + 
USSR (Murman coast) 3000c 
82000 
Baltic 2000 
2000 
108000 
a Derived from Arnlaughsson (1973, unpublished) 
b Smith (1966) 
c Derived from Karpovitch et al (1968) 
CANADA 
FINLAND 
FRANCE 
IRELAND 
NORWAY 
SWEDEN 
ANNEX 4 
SUMMARY OF GREY SEAL LEGISLATION 
From 1976 bounties on 1+ yr olds. Pupping localities protected 
Jan/Feb. Bounties on pups away from pupping localities after end of 
February. Licences to Govt. agents to kill in pupping season. 
Bounty to 1976. Close season 1975-77 from March 10 - May 31. Total 
protection planned. 
Total protection since 1961. 
Local bounties prior to 1977 (no date), From 1977 total protection 
except for licences to kill for fishery protection, scientific 
research. 
From 1973 total protection except December - April from M~re north. 
Salmon net protection. 
Bounties to 1974. Total protection except at nets since 1974. 
UK * Protected during breeding season under 1914 and 1932 Grey Seals 
Protection Acts with special suspensions for control of fishery 
damage under 1932 Grey Seals Protection Act. The Conservation of 
Seals Act of 1970 retained close season (September 1 - December 31) 
but provision for licences to kill seals for fishery protection, 
management, commercial hunting, scientific research. Net protection 
at all times. 
USA Massachusetts bounty to 1965. Protected since 1965. 
1972 Marine Mammals Federal Protection Act. 
USSR Total protection since 1970 in the Baltic. 
* excluding Channel Isles, Isle of Man and Northern Ireland 
where there is no legislation relating to seals 
